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The film is pref . doped with at least one of La, Md, Nb, and Y 



(19)B*H*HF/f (JP) (12) & H # |^ & $g (A) (ll)*SttttH&n#4» 

^^^6- 280023 



(43)&WB ¥«6¥(1994)10^4Q 



Col ; IntQ. 


*3bOif»^I J""L i" . 1 , at mi HI 1 I 


F I 




C 2 3 C 16/40 


8116— 4K 












*BfcR »*BC9S30 OL (£ 23 H) 


(21)fflBHMf 


#H¥5-48347 


(71) ABA 


000005049 










(22)ffiBJB 


¥j£5^(1993)3fl9B 




^E^ET6psfft»Kfi»»r22S22^ 






(72)$89J« 


"fe^i If-. ^X- 


(31)«5fe«^5g#^ 


0 7/348. 389 




7j*U*^RIB rt—z?—7 24061- 


(32)«JfcB 


1992^3^9 8 




0237, 77v2Xrt->f, rt~J-7 « 


(33)«5fc*£3SS 


*S (US) 








0 7/9 9 9. 73 8 




F x^ h a^/t— s/y-f. 


(32)«SfcB 


1992^12^310 




> ;i/ 201 


(33)«Jfc*£38H 


#B (US) 


(74)ftSA 


ill* ^* 











(54) [5BW©«*] *«^«fl:^(«ffifc«fcS!fi»l«^IS©^K^ffi 



(57) CS»] 



IB? 1 h^* 3^1/^:/* h- [Pb 

(thd) i]> >?^3Z^Afh5^Wl"S^>i? 
h[Zr (thd) <], »yf^=!>AI 

W7H 7tV X^&tfP t/Tl/S 1 Oj/S i 
-f**-hPb (Zr.Tlt-.) Os»K*lt«!-r-5. 




X 

5 



—143— 



3 

1 9\Z&M<D*m. 

[R#B 2 1 ] ifflE^Rtf xat«*RZPf^H£#X© 
5 S^fc < t fc-:*T?**B#B 2 »CE*©#8u 

[»#Jfi 2 2] MeB0B*«3W3*- hiM" 
— hl»«l©fflja£*«. Pb (Zr.Tit-.) O.TftD. 
xttO. 0*^6*50. 9co«HT«fl:-r-5il**2JrE 

[»#B2 3] Ru./S i 0,/S 1B«±C*B3 

nfcBE&BBiWB^n*- h^-r fbb©» 

tf*t. Pb (Zr..nTii..i) OiT*>). K»K© 
3*BB#fi:Jfi«. B$8#«2 3. 3/:C/cm', «9» 
SI 2. 3 uC/cm'RXfi&mR6 4. 5kV/cm 
T»<5B3ftB2 ICEB©2F8u 

T, RE£jFrtT#«&«*¥BBfcfc<koTtt£«.h 

[»#B 2 5 ] HEX «*t, ^77-f7XIJPt/T 
1 /S I Oj/S 1 r*«BI*JK2 4 
[» jRE 2 6 ] WtE&tiL&m 5 0 0 *C <fc 0 iftV^fiSlC 

inB-rsR##2 4CGiem 

C»*JH 2 7 ] 8(lEfltrK«H^ »^ r- 5 * ?A^\y 
[Pb (thd) i], ^V3r<>AT 
h5;*? L ;i"\:/*>S?:**-r- [Zr (thd) 4]. 
RtfW^>iIh+->H [T i (CH.O) 4] r* 
SW#B2 4I;:EB©£S. 

[B#JB2 8] ffiGMB4bKoaft«t. Pb (th 
d) ifc"3V>Ttt»l 5 O'C-pftO, Zr (thd)ifc: 
t3V>T«2 1 5*>62 3 O'CTNfcO. 
->HtOV»TI*»l 0 7*>S 1 1 5TrVB«tt£B2 7 

[B*^ 2 9 ] UaESfiW*, -9-7 r -f 7X\tP t /T 
i/S I O./S 1T*9, R*«Sl»5 5 OtJfciDB 
?Z>Wm 2 8 KE*0*tt. 
[W#B 3 0 ] S(rE»l8*t^n^*-f r-ag«ifi*# 

■tzmioB. 2 4 icE«<o*i*. 

[0 0 0 1] 

M*±©«ffl»lP] *«Wf±. *r«&Ste*BB (M 
OCVD) &iC£«BBBfitt©&K2>&lcHU «£ 

fcMOCVDfelrii, H-y&CX/ > H-^P b (Z 
r . T i 1 ) Oa »Bt^®34R*»:»KOfi!tK^i4lClW 

[0 0 0 2] 

Ci£#©t*ffi] IBv^n^-h^-f^-h [Pb (Z 



(3) f$BI¥6-2 8 0 0 2 3 

4 

r.Tii-.) Oj. HTPZTt^5] (DtJSy* 
tt. ^JBfc^BBttttRtfB^^W'fcttS^LT^S 
^D^XA-f haftB«*?«£B«!>#tt-VB«. Bifi 

■a-. *sfc&56#tt*:rr.&*B58tt.* ; E'JBB. bb 

««<g^**«KV>^iSSa!E (SAW) 7lV*-\ Vb 

tfmZWt. WillluD. Illller5i;:«fc*#BI1$lT-SfJ4.9 
46,710^, lilliamD. MillerfC«fc*#HBIfai4,974.2 
70 04*1. Rtfl990ipl2Ji 3 BttTAlfred P. Gnadingerlt 
«k^TfflH3n&#Hm«8624.882^£#Jfc3nfc 

[0 0 0 3] BBBfeBK&ttMrSfcfclC. 
««t/BV>SnT*fc. -Bttfc, BBBBftffitt. 

(1) ftSBB (PVD) Sffi&tf (2) fc¥ABttflf 

[0 0 0 4] (1) PVDfiffi(!)5^, 3£B*#»K© 
«aicfflV>&n*S"bHRW^*ffi«. B^tf-ABB 
20 T i*r<i*-Y-Xr\y9Vy>f^ rfmhD 

(MBE) &VU-1f7'7U—>3>mi:3bZ. Oi 
kawa£©"Preparation of Pb(Zr,Ti)0i thin film by 
an electron bean evaporation technique," Appl. Phy 
s. Lett.. 29(8), 491 (1976). OkadaS©"Some elect 
rical and optical properties of ferroelectric lead 
-zirconate-lead-titanate tbin fills," J. Appl. Pby 
s., 48(7), 2905 (1977), Takayama 6 ©"Preparation 0 
30 f epitaxial Pb(Zr.Th-,)0j thin films and their cr 
ystallographic, pyroelectric, and ferroelectric pr 
operties." J. Appl. Phys.. 65(4). 1666 (1989), Sre 
enivas£©"Snrface aconstic wave propagation on le 
adzirconate titanate thin films," Appl. Phys. Let 
t.. 52(9), 709 (1988), RameshS©"Ferroelectric Pb 
(Zro. jTIo. »)0s thin films on epitaxial Y-Ba-Cu-0." 
Appl. Phys. Lett.. 59(27). 3542 (1991). Castallan 
06 ©I. Appl. Phys.. 50(6). 4406. (1979). RtfEorw 
its 6 ©Appl. Phys. Lett., 59(13). 1565, (1991) 

40 mzntt^. 

[0 00 5] ( 2 ) fl&*Httff 123 & \Z 2 1<DV713 

T-^uc^tt-sctatriri. -rts.t>*>. ft^BB (c 

VD) BKtf^-y^A9ttftcnrBBHdB (MO 
D) B«Btr»>Xy hflsWUBBT**. Budd6©Pro 
c. Brit. Cer. Soc. 36, 107(1985). Peng6»©Ceram. 
Transac, 25. 169-186. (1992), RtfKasbiharaS©Ex 
t. Abs of the 1991 Inter. Conf. on Solid State Dev 
ices and Materials, Yokohama, Japan, (1991), 192-19 
4£#B£nfcV>. 
50 [0 0 0 6] 1 9 7 6^1CPVDK« (B^fcf-ABB 



-145— 



(5 

7 

CO 0 1 3] 1992¥4^14BlCKoJSnfc^U-"> l 7;i/ 
F (Greenvald) «>*H1$W»5,l04,690^ttt> CVD 

fc, jfU->!7*Ftt. «afrT*r*fcfflB«R* r>£ 
yU->7;UFttPZTBIS#<5^«)lCR3£l,^l|iafi 

[0014] #589!tt> ±8efi£*a«cDraHX5$»ftr 

or fa >cb» sn* F-^xr/y > f-7 
copb (zr.Tii .) o*&mzw&+z>ft#>e>mm 

[0 0 15] 

7rxs*«dUT*o, -^o^ticcto, jtEB«*iS 

[0 0 1 6] X> *56Wt03fiR«frIRcD^R^ffitt, ^ 
n^X^-f FgflKfi£WT*aR*#»^:3*-h* 

5SST*oT, «JBETTCVDS^JcS2Sfi&jKH$ 
**-F*K£^«TSXg£^LT*50* 

[0017] «tna^x«*jc, taE»^n^-h^>f 

F U ^AT F-:/r*XB*«*LTt> Jtt>. 
[0 0 18] ItGSK^ AhO s , Z r0 2 , Mg 
O, SrTiOs, BaTlOsSOTbTiOj©^^ 
4>U< &<bl?*e&SttBfc A 1 * Au, Ptjtf 

Oj, RhO:, I rOi, OsOi> ReOa, PbiRu 
iOm, Pb:Rh 2 0?-i, Pb: I r j Ot-i , S r 2 R 
UiOr-i, SrjRhjOr-,, fttfSrj I rjOr-.G!)^ 



8 0 0 2 3 

W:, YBa2CuiO;-«RtfBi 2 SriCa2CujO 

[0 0 19] ffiE£«** Z r0 2 , Mg 

O, SrTiOs, BaTiOaS^PbTlOs^^t 
4>&< l^*Sfc*iM*Bifi»{k A 1 > Au, P 
tRtfPd(D5**fc<£fclO*6fc*&«*«> R 
uO«. RuOj, RhOi, I rOi, OsOi, Re 
Oj, PbiRujOr-,, PbiRhiOr-., Pbaln 
Ot-i, SrjRu20rM> SriRhjOr-i, S ri I r 
lOr-.&tf I nSnO:05^< <hfc ir>*6fc* 
eaittKitft, TlNR»ZrN©5V>35:<t'bl^ 
*6&*e*te3Mfc4&, MCYBaaCusOr-iM 
BiiS r a Ca2CujOto(03^&<£fcl:3*6fc 
*jBfii»ttSfl:ft<0 -5 *'>ft < £: 1 o T fccfc 

[0 0 2 0] UESffi^*&5 0 0t:&±lCira»LT*>£ 

[0 0 2 1] lUES«£5 5 0«C*6 6 5 o'ckjuJI&l 

[0 0 2 2] i8EE*jp**y F^^—^SS^Tfc 

[0 0 2 3] m&KfefF&^-frFVx-frMRfcjp*? 

[0 0 2 4] |}JE«H*ttl 0- 2 Torr*6»l 0 OTorr 

[0 0 2 5] il&E«H*mTorr*6*51 OTorr^ttH 
TfTfc>tlTfc<fcV>. 

[0 0 2 6] fi9ElKfB««*, ^Br/tn^S/p. &B 
r-fe^r-feF*-F, Xtt&B5-^3rF*-FT» 

[0 0 2 7] WESaK*«^ ^^PAXM^P. 

FRtfx:*:/x F*>- F<&-5*54>ft< £fc l :3*6fc«5 
£Brjm*S"F, S^3X£ATi:^7-feP*--F 
Xf^RT-fe^T F^-Fo^^a^i fc— 
Pb (thd) 2 , Zr (thd) 4, La (th 
d) 3, Nb (thd) Y (thd) 8 Xttte<&&« 
5-S>** h*-h(D5%4>£:< th I'D (CCTISRt 
hdtt^F^^?;^y^>^*-FT*S. ) (05 

[0028] mefflMMW. «a^F^^^;^y^> 

>>:*-*-F [Pb (thd) a] , ^□z^Afh7 

*^;w\^>$;:a-*-P [zr (thd) «] . Rtf 

F*S" F"C*r>Tt>«fcH. 
[0 0 2 9] mBttBttBOBBaB^ Pb (thd), 
tCOViT«*?|l 2 03^6 1 8 OttftD, Zr (th 
d) 4 JC^ViT«*5l 70*62 5 0t:T*0, 
^AXh^y K^"3^T^8 0*6 1 4 OmoT 



-147- 



(7) 



8 0 0 2 3 



11 

[0049] 

[0 0 5 0} CVDfc,c«fc9«£«fcJMI£3*<«M8 

o c v d ffi ©fc»ro»»mi«To*fr *«&r c t ** 

[0051] ( i ) &mmm&-c<o&mss&jj 
(2) mmme. 

r«« (window) j 

(4) «re<»K©W«Wlfi!c«J*^©iiA*%V^t 

(5) «fi-«ffT-C©«jett 

(6) *to&tfcV>rt. 

[0 0 5 2] #389!©@W©l^tt. MOCVDSCi 

* p z TR©fc«>©aswft:«rB«iH&#ffi-rs n tr 
[0 0 5 3] &«7;i-*;k &«7;w:3*->KRtf&« 
©MBftRiUT. Sa©#«&Kfc£4&©#-«WiC 

r=c. Ha. ^jR7;m=^^ 

F©— «5£tt. M-* (OR) .-C»S. 48iJ-^h 

*-F©-«5S;ra, 

[0054] 

Hfci] 



12 



M 



a* 



o-c: 
^o-cr 



[0 0 5 5] T**. uCTR=7JWHXH7M 

[0056] *«^«©ijjK««*ffiffl-r4»^e. * 
©fl:^«|jg«:t)-rAWcXiiicttcioT. *<nwm 

R £ t K J: r> T»»tt**^S-e--5 £ £ 

3. HRfc, R©*>$i«a*tit^:l/fc«^» XttR©7 

^^>v^-h©jec»%tt*tii>c-ri. ffie^© 



* c t k ± o t&jr* v- v nmrntim*.? *. 7 y 
*fl2feipi«©s»*s^r-r-5. fe-fffcs. 7y*ifit 

[0 0 5 7] &JB/3-v>*F*-h ©*££&. fttf* 
*>©*€?;* KfiJ»3niSV>. -f :*->©*€Sa</jN3t,> 

>©ffass«t«t o, !»&£ttxtf#ia • seett©* 

if C©J»*,i. ±B/3-S?-*rh*-h© 

■&«*XIJK3}lt©KJ£:*Sf7C< <fc*. 
[0 0 5 8] ^«T;V3+->K©»^CIi, -€-©»8UE 

73ttw**R©ttKtc*#<4t*sn«.. -jet. 

JBETJtt. R©*HF**t«^-r.6KonTi*;*:-r*. Ufr 
7J*tfiT-r*. 7;lO*->F©«£tt. *3UE?}ttR© 

a-SttcbttSF-r*. ^«©«^^*tjsvst. *^jr^ 

*->tt»*«fcfiMSn.&. T 1 ftr/Z rC57h+->H 
©»^i-tt, n-7h^>F*5. 1* V F 
^. 3&«c3l3?'h*->F's£fc.&©T, jRISUETJtt^ 

[0 0 5 9] ®HX-<\*1)-y)),*n7-£*fr7-tb* 

[Pb (f od) »] £ffl^-S*&tt> Hlr*^T7-y 
30 *JBA**±i;*. ftJ^LT, Pb (f od) 2 ©fR»)Blr 
±SPbO©7&<Stt, 3 0 O-C-CBBJ&Sn-S^, 30 0 
TC£8*.*£PbF 2 -7j. Utr««J*' 

£^F5X9MW& (TEL) tUT&RfcPbOKatfc 

enta*. £©ifflrc*jR©ffiaT#i3fcttH£;rrs© 

•P, cn«7<««7 , yj-?"->'3>JCffl^*C<!:ttT# 
IC«fcoT»#-r*. JST^+yH, «Atf»t-^b 

ras*^i;*s-c**. tD>iT, *s&pb (in -i-t 
*©rais*t±i;-5. 

[0 0 6 0] >?;V3r:»7A7-fe^;i'7-feb^-h [Z r 
(C 6 Hr0 2 ) 4] &^3r^Ah'J7JWD7t5 : 
;U7-feh*-h [Z r (CeH^FsOj) <] *WB4»« 

tuTffl^-sisfctt. v»<"33»>©wfiMc#t»ofc. 

«. Zr (C 6 HtO») 4«:ffl^i«^tt, 1 
©^*^®ALfcA7JS*©Z rOjKtfeofc. Zr 
(CsH4F»O a ) 4&fflH*«£tt» *Xiia«*^fl:L 

50 Stt. *ft««P(CRl£:^'P©*3Ra(©»JEESr©I«!-r-5Clt 



—149— 



(9) #W¥6-280023 
15 16 





Pb(thd) 2 Zr(thd) 4 


Ti(Cs>H 5 0) 4 






1U f — 119 \* 


* * 11 T#x(secB.Hj>) 


20-30 15-30 


5 










5501C 






500-1000 




I srrn Oi ^ 








6 Torr 




*taiSR (nn/.in) 


10.0-20.0 





coo6 9] ®i\z7jk?cvD&w&m\,*T. mi mm 

if fc*ftTT*>^ 1 5 -h£*t«SnfcP Z TRfflffl 

5. BtcDj&rictt. ^r—'jx.nFf^ftm (aes> 
*;^-»«»3fei* (eds) zm^Tm^zn*. m 
<onm<D=ey*ui?-\t, m&ttmmm. (sem) £ 

UV-V I S-N I R8MWmfi*P>&Z£ti>*V%&. 
[0 0 7 0] MOCVDfefc«fcD*«2nfcit&«PZ 

-fTSte&tfP t/Tl/S10:/S l£ffi©<5jna> 

\Z%, AhO s . ZrCh. ISSttMgO^KttS r 
TiO,, ¥*#£K«*6«K«±©A 1, Au. P 
tfL<UPd§04a«a. RuOj, RhOj. I r 
Oj, OsOi, ReOa, PbiRujO;-., PbiRhi 
Ot-i, Pbi I riOr-i, SnRuiOr-i, SrjRh 
iOt-u S n I r:O r -,«t<tt'f >VO ktmttM 



•ftft. XHYBa^u.Or-.eKIJBhSnCa! 

cu.oi. Q<om&mmtL<tmtfl*>7)v 1 5 1 vxm 

JBT#-5. Cine*U->^;H 5trffiffiLfc*-&(DPZ 

0. 0#e>2 0. Onm/mlnCtlrtTftofc. 
[0 0 7 1] •9-7r<7RtfP t/Tl/S i 

o a /s is«±K*«ia«©pzTSt©jiii!Wfcxii 

0*TA*->£^-r. fiJSJttfZ r/T 1=6 0/4 0 
ORO»^S/^-> (a) TiSU ilfiiSJttfZ r/T 
l=4 0/6 0OlO«§S/^-> (b) £ 
OXiBlsIW/^ Z r/T i =6 0/4 0©R 

r/T I = 4 0/6 0©R*tiE*fi*O^D^ , X*'f r- 

*ia£LT^s s i ic^-rita*fr-c 

[0 0 7 2] lero^fiSftifiJEfitt. ^tLT^MKfea 



—151— 



(11) 

19 

£tt;8-rn«. MOCVDj6»C**PZTKO®?r*« 

*g<. ;intt, MocvDjsc±4PZT««>^*tSf 

ifi©KiR«l»^Simi3n* P Z Tg|<DA> V? 
X*;M?-tt, 3. 6 5eVC*5. £<D«». Zr/ 
T 1 = 6 0/4 0-C*-5MOD&tr«t*Kfc«bT£AS9 

[0 0 7 8] 07 (a) &tf07 (b) »C. SEMIC«t JO 
TH^fcltWiaa© P Z TBOgffit 7*Dy-$S 
07 (a) Rtf07 (b) tt. -etl^nPt/Tl 
/S I O./S l»f *ffl^t*'&-C*5. IKBSEM 
l£«fc4B««3?JIW>6. R**. Pt/Tl/Sl Oa/ 

<. i^-fcMLTWS. V^WfeSFPtf-fXtt, Pt 
/T 1/S i Oj/S lS15±©8BTttO. 15wmT 

[0 0 7 9] <»2SIJfiM>H8lX. *SS9!©SI 2 
«Cffltifc*y h^a—^SC VDg«0>«HS0&jS 
T. Ki6«53 1«, (*JS8 OnunOX^^l^XX^-Jl' 
^3.-^-C*-6. EJ&F3 lfl!>ft«lctt=SK4F3 2ifl 
StVZtlTiS*). l©ia«&> HiaS^s 3 2 

* H H 7 -y 7 3 3 &;frLT££# >:/ 3 4 a*RK£ tlT 
Rj£*33 1|*9tt. M^>Zf3 4\Z^XM^m 
£3tl*. SlSjP3 1 rt©ffi#tt, ffi*-fe>U"3 5lC«fc 

£E**U 2~1 0- s TorrO«6ffl-C 53 
tt. MKS BARATRONEE:*J-fe>-y-S:ieffl-r*. 

2r>©3*£*3 6 aRt^3 6 b s-e*tf?n*rr 

•5. -^3^?3 6att, ?lW73 7aStr 
57f>VXXf-;i'7-f>3 7 lC«fcoTS>£;*P3 1IC 
»ttStlT*jr). te2r©3*?*3 6 btt. Sft*WWSI 

B«lH^lfl»^nT^-5A*^7-3 6 ^OIVIfflMIl 



**M¥6-2 8 0 0 2 3 

a? 

hdrit— ^ckoTjnsftsn. iaa»t2 0 o-c*^2 5 

[0 0 8 0] *«Wl-^ViTffi^6n-6A*y9-3 6 

3 6l*?lCttflc«l4 0cm'©^->)Aih+->(!)5««l 
J66nT*D. C<D*T?2 0[sIK±CD*tt*ffpC:i:*t 

'>u < 1 1> 1 ton mmft? z> z. t a< wet* *. — 
n^eno. 8 gr^frfccjii^sns. cti&owng* 

[0081] ±Bmm&m»xpzTm&m9iisitzvi 

3 IrtlCKBSn, Efctf*3 lmsns. Kl&tp3 
lWtt. 0. 0 lTorr*Tr*^>^"3 4lCJ:OJ(SIC 
§l*>ft*. Rfb&3 lF*i©Sfi3 2£. Br3©fi£, « 

£**YU:F#;*£#3iiC»&§l£A*-f /U7 
•f >4 6£iILTi*At--5. *&. K«^3 1^©M» 
«5»©2»i£*<£«/ht-r-5fc4e)tcS*^X?&Krt:^3 1 

*-5iTtriK»3»fB)«tten-5. /H/Ufflifflft, A*-T 
/U;t;^4 6 aaifflCSti. K«:^3 l©±/t;^4 

7*tB§»t&nr*ta*t§BS6$n*. *ta©<«7«ric, « 

XflHUAfciha. Ri6^3 1*0. 0 lTorr*T*ff-T 

i«4 2ii, Rf&fps l^^wLcm-rmzR^s 

1 OrtffiT. 1 0 0 -Ck 0 fefiUfiflEfcJ&OT- «. 
[0 0 8 2] ±JEOA5CUT. »Ri#Pb (Zr. 
Tli-,) OiiS& 3«©««, BP^-tJ-^r'fTT 1 ^ 
X^. P t *«abitS«-Cfe5, Pt/Ti/SlO 
i/SI^IA. XitfRuO.**fliUfeXtgT*-5, R 

uO,/s i Oj/s i i>i/Mi:, g3i;^5^- 

[0 0 8 3] 
C353] 
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23 

mZhlznVtiiL-fZ. HI 4d^6?gj6^«J;5IC. Pb, 

■6, 4[sJCD*§f*£Tfc*#l/T. Pbtt5 4±2« ; ?%T 
*"!). Z rtt3 2± lffiHF-JK-CfcO. TlttHtlS 

*taas©*<fctt/h$<, 3. 8±o. 

5 nm/m 1 nT*-afc. 

[0 0 8 9] HI 5 1» 1r7r^7*fi±©iittift«© 
PZT (x = 0. 6) M©UV— V I S — N I RSSiftX 

S3 0 2nmTri0X (RiRXy^) SffiTL. SS 
2 0 0 0 nmT»8 5X©lSlrt ZCtififtfrZ. £ 
»t#©iUPtt. 5 10nmT*ofc. 

[0090] Bui:. m&oK»tvx<r>mmmnR 

^KiR«Stk*^-T. ifij£JtZr/Ti=6 0/4 0£ 
^TSKCttL-C. «SA = 6 3 2. 8 nnrCtt, JBtf 
*n©««2. 4 1 3T*D, »JRfiURkO«tt0. 0 

0 0 8T?*5. MODj£tC«t-5PZTRCfctt4JBtf* 
©«*12. 2 8 1T»5 (Peng S ©"Optica I propertie 
s of PZT, PLZT. and PNZT thin films." Mat. Res. So 
c. Symp. Proc, 243,21 (1992) £^5Z.htt 
tS!-rn«. MOCVDj£lC,i:-5PZT8t©B*rsm*£ 
V>. Z.tX\t. MOCVDfclC«fc.SPZTR©:5a<*fltt* 

[0 0 9 1] HI 7 fc. i?x«?*r%& (AES) 

*£Jt*t, Pb/Zr/Tl=5 0/4 1/9T?*5. H 

1 7 36>e.#)0>*«k5 ir. 4t>©7cSR. Tfcfc>^, Pb. 
Zr, T i 2fc7/0©8U£r£. B®4*l:bfcoTi<« 

HI 8 (a) K, R^SOAES^i'Hl' 
fc^U HI 8 (b) fc, ArX^y^U>^&3»fr 

^fcaoRTrssnsLAEsx^ h^ss^r. his 
(a) »r*an*^*tf-^tt. u->y;^H±©^« 

ft&Tte. HI 8 (b) *6#»*£3IC. 

[0 0 9 2] 019IC. ±EU->y;v©5fiR««ai^« 

;u-^s^-r. hi 9*^^-s«t5ic. 
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24 

. = 23. 3 BC/cm 1 . 8SS*r«P,= 1 2. 3 u C 
/cm I Rr/«8t#E« = 6 4. 5kV/cmT*5. 
[0 0 9 3] <Sg3&J6«>Sl3&i6«Ttt. 3-*F 
■>*-)PSKJ&^Sffl^TPZTttSfi£IS-r*. 
F S * -)>fflK«:jptt£(T©^-C^ v Y t> * -JUSErt: 

[0094] ( 1 ) ««©**ti)0fRSni £ 

(2) tgmm*.w£tiLt\zmm.\z&x2n*]SL 

(3) EfcJFWg *t2 5 0*C#iSC«»S 

[0095] htf*-jms£#i£ffiflrr4»-s 

[0 0 9 6] E92 0I:, *SUS«iCfflV»&3-;i'H^* 
-;HlMOCVDfi«©«l«H&^-r. 8 8t:,Tf*y 

20 -rSfc»&©. u?S3-f >^©StRt-:J'4 3*»M^.6n 
TV>*. ««b-^4 3tt, ««M9 0 OrjfeTfMa 
T€f*. 8«t-^4 3©ilfttt, &«fcJ:6T8 , C© 
•BHWTMWC*. ^WKHr-5fiflf«fl;ttl , CfilrtT 
**. Stgt-;5'4 3ICut«»«-r5«fc5lC. SS4 2 
£##^*;fc»©£tg;M^4 4*iESftTV>*. s« 
*^4 4l:tt. I NCONELSSttfflt -5. StR4 

2©affi«, *s^;^4 4©rtB8tp*cia»EBan 
fc!R«*t4 sfcckoT^^^na. tt»-r*.5S«4 

2tt, «^-Xht«t-pT««3f?;^4 4±tcS53&*n 
5£> *. fi^-XF©ffiffllC£0, £«4 2©*ftG*fl:Ri; 

fia^-tt«t3fe#ans. ig»ni^fttss4 2 torn 

©EJRttl. 5cm*>5 10cmSTSSEfl:St5ui 
/H/U7-f >4 6R^A^7-k-^©a9! 
HRrXiHfflltt. ±E*y h»>*-;H!CVDSIH©»-& 

[0 0 9 7] ±E8BSfflV»T, lEI«#Pb (Zr, 
Tii-,) Oj 3»©S«, BP^-tJ-^yfT^W 
X?. P t/T i /S i O2/S 1 tfXA, MRuO, 
/S i O2/S i #XA±fc, ^4iC*-r/X9^-^* 

[0 0 9 8] 
[S54] 
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(15) 

27 

S^^^h^*^-r^97T*D. (c) It R^D7 

B«fflV>T, Sl©*frTT*«UfcR©UV-V I S- 
[B6] ?Sl^JS«l&^rB|-C*^T, *«LfcPZT 

[B7] m £JS«£*rBT*r>T, KIWUfcPZT 20 

BB^XTJbO. (a) IJ, Pt/Tl/SiO«/S 
l*«*ffl^fc»^T*D. (b) tt-y-^r-fTKfltS 

[08] »2Slttffl(CfflV^n**y h>>*-MMO 
CVD««©«KHT*-5. 

[0 9] Sl23&»H©MOCVD8sfc«k.SPZTBiODS 
EMift«?)Jt!»oT. (a) ~ (c) tt. 

n. ■y-7r-i'7 , stg±. p t/T i/s i o»/s is 

«±. RZfR uO./Ti/Si O./S i S«±©*» 20 
B»©Pb (Zr..iTl,.j) O.fi&SU (d) 
tt, RuO./S i Oj/S IS«±©P b (Zn..T 
io.>) O.RT&^T, 6 5 0*C-C3 O^HJT— — )VV 

CHI 0] ^2HJfi«S^-rBIT»^T. U-7 7"f7S 
«±©ift8Hfi«©P Z T«<DX«I§|8r^^->S^-rH 

[HI 1] SI2&!Sfl£jjVr0-Cfc-DT. Pt/Tl/ 
SlOi/Si S«±©i§fciff»©P Z Tfll©X«lH#f 

/^^->s^th-c»-s. 59 

[HI 2] Sg2&ft0!£7*-rH-C*oT. RuO«/S 

i o>/s is«±<oit»Has<opzT)Rox«ia0f^ 

^->S*-rHT»5. 

[HI 3] S2HJ8«^-rHT*oT. ZrStfT i 
<D«TB<»H©ny5-jafiEt (Zr, Ti) *i/£©Hff 

[HI 4] Sg2§feffi0g£^fH-C»oT. f^-©*^ 
& 4 0»« UTfTO r -f 7S1S±© P Z 

[HI 5] $B2S£Sg{H|£^-rHT»oT. "fr? ?-f 7S 40 
S±©itaia»©MOCVDlCJ:*P b (Zro.«Ti 

[HI 6] ^2^SB«|S^rH-C»-pT. «*£&©M 
OCVDi:«k5Pb (Zro.iTli.O O a RlC*5l7 
5, »filC»-T4SI»r*S.rmiR«**^-r^7 7T» 



&SMF6-2 8 0 0 2 3 

[HI 7] J82SlW*STHT*t)T > *-v?x*^ 
»JtSIC«k*» MOCVD©Pb (Z r...iT Ii.n) 
Oj R©SIS^|R]©y D 77-f ;H& jrT:?7 

[HI 8] »2SIJB«S:^rHT»r>r, (a) tt, 58 
SSCAES^^i? h;V*Sty77T*0. (b) 
«. ArXAy*U>^*3#fTO&S©RT»Snfc 

[019]S2§SlW^THT*ot. 6 0 0tT3 
0^|BJ7--;i'Ufc, MOCVDOPb (Zm.uTl 

[H2 0] SB3^Jt«lCfflVi6n*3-;i/H<7*-JPffl 
MOCVD8fi©«l&HT*-S. 

[H2 1] »3SWfi«*jSTaTr»oT. 3-^H-7* 
-MS*<PI:<toT6 0 O'CTJtasnfcMOCVD 
^«t<5P ZTR©X«lEl5r^->&^-rH-C*<&. 

[«F#©RW] 
10 Kfcjp 
1 1 ^3.-7 
1 2 HiSflOF 
13 
14 

i 5 •y->7';v 

1 6 -y-^VHT 

1 7 £E7J-fe>U" 

1 9. 2 0. 2 1, 2 2 
23, 29 5-f> 

2 4 N:^XvU>y 

2 5. 2 6. 2 7 §flffl)8B 

2 8 mxu 

3 0 

3 1 KfefP 

3 2 H*fi£*P 
3 3 

3 4 *2#>:/ 

3 5 BE#-fe>tf- 
3 6 

3 7 5K> 

4 1 

4 2 Sfi 

4 3 Sfifc-* 

4 4 Sfi^y 
4 5 

4 6 n^n7,v^> 
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(17) 

m3) 



8 0 0 2 3 




-1 0 



3 4 5 6 



8 9 10 
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200 600 1000 1400 1800 
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(19) 
[B8] 



8 0 0 2 3 




—161— 



(21) 
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(23) 



«rM¥6-2 8 0 0 2 




7*U2r&*H A- 5^7 24061- 
0237, ^^y^x/t-y, /t-^-T # 

> 201 
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